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(57) Abstract: The disclosure relates to a portable apparatus for decontaminating an enclosed room or other space comprising a 
passageway (17) having an air inlet at one end and an outlet at the other end. A pump (12) to cause a flow of air through the 
passageway from the inlet to the outlet. A heater (13) to heat the air flowing through the passageway to a predetermined temperature, 
and a flash evaporator (14) in communication with the passageway. Liquid decontaminant is pumped (16) from a supply (15) of 
decontaminant to the evaporator (14) to be evaporated and for the evaporant to be delivered to the air flow in the passage (17) to 
flow in the air flow from the outlet to the rooms to be decontaminated. A universally rotating nozzle (18) is provided at the outlet to 
distribute the decontaminant containing air throughout the enclosure. 
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The apparatus and method described in the present 
invention will work equally well with both the dry and 
condensation processes. When operating a dry process 
it is essential to monitor the water and hydrogen 

5 peroxide concentration in the gaseous phase to ensure 
that they remain below the saturated vapour 
concentrations. When operating a condensation process 
it is helpful to have an indication of the point 
during the cycle when condensation starts to form and 

0 the subsequent rate of formation. A technique and 

apparatus to make. such, a measurement of condensation 
is described patent application UK 0291983.1 



An ideal bio-decontamination cycle is in three phases. 
5 The first phase is to bring all of the equipment to 
thermal stability but may also be used to adjust the 
relative humidity in the chamber to a pre-set level, 
the second is used to raise the gas concentration to 
the required level and maintain that concentration for 
a sufficient length of time to achieve the required 
level of bio-decontamination, and the third and last 
phase to reduce the concentration of the sterilant in 
the enclosed space to a predetermined value. 

This invention provides an apparatus and method 
for decontaminating an enclosed space comprising a 
passageway having an air inlet at one end and an 
outlet at the other end, means to cause a flow of air 
through the passageway from the inlet to the outlet, 
means to heat the air flowing through the passageway 
to a predetermined temperature, evaporator means in 
communication with the passageway, means to delivery 
liquid decontaminant from a supply of decontaminant to 
the evaporator means to be evaporated thereby and for 
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the evaporant to be delivered to the air flow in the 
passage to flow in the air flow from the outlet to the 
rooms to be decontaminated. 

5 By placing the gas generator inside the room and 

simply heating the carrier gas and then evaporating 
this sterilant into the air stream it is possible to 
use the available energy much more efficiently. The 
increase in efficiency is derived from the removal of 
10 the system for decomposing and drying the carrier gas, 
and also because there is no need for any pipe work to 
transport the carrier gas and decontaminant from an 
external generator. 

15 This increased efficiency provides more energy 

for the primary function of heating the carrier gas 
and flash evaporating the liquid. The efficiency 
increase is so great as it allows a trebling of the 
rate of flash evaporation from the same energy source 

20 and hence the rate of increase in the gas 

concentration or the achievable rate of formation of 
condensation once the dew point has been reached is 
also trebled. 

25 The simplified design is also much smaller and 

lighter than a conventional gas generator and hence 
considerably less expensive to manufacture. It is 
therefore realistic to place a number of such devices 
inside a sealed enclosure to be decontaminated. This 

30 reduction in size and weight makes the apparatus 

portable and hence makes it practical to use the same 
apparatus to bio-decontaminate a number of facilities 
either on the one site or at different locations. As 
stated above it is . important to make measurements of 
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.1- A method of decontaminating an enclosed space 
comprising the steps of creating within the enclosed 
5 space hydrogen peroxide/water vapour from an aqueous 
solution of hydrogen peroxide, generating a flow of 
heated air within the enclosed space, introducing the 
hydrogen peroxide/water vapour into the flow of heated 
air to be carried by the air flow, distributing the 
10 air flow carrying the hydrogen peroxide/water vapour 

throughout the enclosed space and over any surfaces in 
the enclosed space for a period of time sufficient to 
achieve bio-decontamination and then removing the 
hydrogen peroxide vapour from the enclosed space. 

15 

2. A method as claimed in claim 2, wherein hydrogen 
peroxide/water vapour is added to the flow of heated 
air circulated in the enclosure until the dew point of 
the vapour is reached and condensation of hydrogen 

20 peroxide/water vapour on the surfaces of the enclosure 
takes place following which the hydrogen peroxide is 
removed from the enclosed space. 

3. A method as claimed in claim 2, wherein the 

25 measurement of the condensation of vapour is measured 
by a monitor and when the condensation has reached a 
requisite level, air flow containing hydrogen 
peroxide/water vapour is terminated. 

30 4. A method as claimed in claim 2 or claim 3, 

wherein condensation is measured in the enclosure at a 
number of locations by condensation monitors to ensure 
that condensation has taken place throughout the 
enclosure . 
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5. A method as claimed in claim 1, wherein air 
carrying hydrogen peroxide/water vapour is introduced 
into the enclosure until a predetermined concentration 



introduction of the air is terminated and the hydrogen 
peroxide is removed. 

6. A method as claimed in claim 5, wherein 
10 biological indicators are used in the enclosure to 
determine when the concentration of hydrogen 
peroxide/water vapour in the atmosphere in the 
enclosure has reached the requisite level following 
which the hydrogen peroxide is removed. 



7. A method as claimed in any of the preceding 
claims, wherein the heated air carrying hydrogen 
peroxide/water vapour is delivered as a jet within the 
enclosure . 



5 



of hydrogen peroxide/water vapour in the atmosphere in 
the enclosure has been reached after which 



15 



20 



8. A method as claimed in claim 7, wherein the 
heated air carrying hydrogen . peroxide/water vapour is 
delivered in a universally rotating jet to distribute 
the vapour throughout the enclosure. 



25 



30 



9. A method as claimed in any of the preceding 
claims, wherein one or more fans are provided spaced 
from the delivery of air carrying hydrogen peroxide/ 
water vapour into the enclosure to deliver air 
carrying the vapour to remote locations of the 
enclosure from said source. 
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10. A method as claimed in any of the preceding 
claims, wherein the vapour of hydrogen peroxide and 
water also contains peracetic acid. 

11. A method as claimed in claim any of claims 1 to 
9, wherein the solution from which the hydrogen 
peroxide/water vapour is produced contains 30 to 35% 
hydrogen peroxide and a balance of water. 

12. A method as claimed in claim 10, wherein the 
solution from which the hydrogen peroxide solution is 
produced comprises 15% hydrogen peroxide, 0.5% 
peracetic acid and a balance of water. 

13. A method as claimed in any of the preceding 
claims, wherein hydrogen peroxide is removed by 
circulating the air containing hydrogen peroxide over 
a catalyst. 

14. A method as claimed in any of claims 1 to 8, 
wherein the hydrogen peroxide is removed from the 
enclosure using the heating/ventilation air 
conditioning system for the room. 

15. A method as claimed in any of the preceding 
claims, wherein a plurality of heated air flows are 
provided to which the hydrogen peroxide/water vapour 
is added to provide a plurality of flows of heated air 
carrying hydrogen peroxide/water vapour at different 
locations in the enclosure. 



16. A method as claimed in any of the preceding 
claims, wherein the method is controlled from outside 
the enclosure. 
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17. A method as claimed in any of the preceding 
claims, wherein the air is dehumidified to reduce the 
relative humidity in the enclosure to a predetermined 



5 



level prior to delivering heated air containing 
hydrogen peroxide/water vapour to the enclosure. 



18. A method as claimed in claim 17, wherein the air 
is dehumidified using an air conditioned system for 
the enclosed space. 



10 



19. A method as claimed in any of the preceding 
claims, wherein a portable apparatus is used in the 



15 



enclosure having a duct with a fan for delivering air 
through the duct, a filter for filtering air entering 
the duct, a heater for heating air passing through the 



duct and means for delivering hydrogen peroxide/water 
vapour to the air passing through the duct and a 
nozzle for delivery of air carrying hydrogen peroxide/ 
water vapour from the duct, the nozzle being rotated 
20 universally to distribute the hydrogen peroxide/water 
vapours throughout the enclosure, circulation of air 
carrying the hydrogen peroxide/water vapour through 
the duct causing decontamination of the duct. 

25 20. An apparatus for decontaminating an enclosed 

space comprising a duct to be positioned within the 
enclosed space having an inlet end and an outlet end, 
a fan for causing air to flow from the enclosed space 
through the duct, a filter for filtering air at the 

30 inlet end of the duct, means for delivering aqueous 
hydrogen peroxide solution to a heater to flash 
evaporate the aqueous hydrogen peroxide to produce 
hydrogen peroxide/water vapour which is entrained in 
the air flow passing through the duct, a nozzle at the 
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outlet end of the duct and means to rotate the nozzle 
universally to deliver hydrogen peroxide/water vapour 
throughout the enclosure, all internal and external 
surfaces of the apparatus open to the enclosure being 
exposed to the hydrogen peroxide/water vapour carrying 
air in the enclosure to decontaminate the surfaces. 



claim 20, wherein the 
mounted in a support 

22. An apparatus as claimed in claim 21, wherein the 
apparatus is a self-contained unit which is mobile or 
portable for movement from location to location where 

5 it is to be used. 

23. An apparatus as claimed in claim 22, wherein the 
supply of hydrogen peroxide/water vapour and/or the 
nozzle and means to rotate the nozzle are readily 

0 removable for transport of the apparatus. 

24. An apparatus as claimed in any of the preceding 
claims including a control box for controlling 
operation of the apparatus, wherein means are provided 

5 for delivering air carrying hydrogen peroxide/water 

vapour from the atmosphere in the enclosure around the 
control box through the control box to decontaminate 
inner surfaces of the control box. 



21. An apparatus as claimed in 
components, of the apparatus are 
0 for transport of the apparatus. 



25. An apparatus as claimed in any of the preceding 
claims including a separate monitoring unit for 
monitoring the temperature of the atmosphere in the 
enclosure and the concentration of hydrogen peroxide/ 
water vapour in the atmosphere, wherein means are 
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